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material performance is challenged under
extreme environments
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Transient Grating Spectroscopy (TGS) ,




Dennett et al., Phys. Rev. B 94 (2016)
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in situ ion irradiation TGS
(IFTGS) beamline at the
Sandia lon Beam Lab
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long- and short-timescale defect effects
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surface angle <100>{001}
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at temperature,

ion beam off ‘instantaneous’ defect generation
affects mechanical properties
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Pure Ni

transient defect populations stiffen the elastic
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NiFe
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NiFeCoCr
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short-timescale defect accumulation observations
and question

stiffening vs. softening in different alloys
defect type variation?

imitations of subsequent irradiation impulses
underlying background evolution?
higher temperatures needed for annealing?
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e in situion irradiation TGS
beamline available for use
at Sandia National Labs

e thermoelastic material
properties explored directly
in situ under extreme
conditions at both short
and long timescales




U.S. DEPARTMENT OF

ENERGY

This work was performed, in part, at the Center for
Integrated Nanotechnologies, an Office of Science User
Facility operated for the U.S. Department of Energy
(DOE) Office of Science. Sandia National Laboratories is
a multi-mission laboratory managed and operated by
National Technology and Engineering Solutions of
Sandia, LLC., a wholly owned subsidiary of Honeywell
International, Inc., for the U.S. DOE’s National Nuclear
Security Administration under contract DE-NA-0003525.
The views expressed in the presentation do not
necessarily represent the views of the U.S. DOE or the
United States Government.



Irradiation Time [hr]
e in situion irradiation TGS beamline 0. 08 10 ef e & WO O0 N8 s 2 OF 98

available for use at Sandia National Labs
 thermoelastic material properties explored ©get™, " "% ' . .,
directly in situ under extreme conditions at  ,.! e NiFeCoCrMn
both short and long timescales R Ly
P
E g
'§2397ffg
Q £
) 2396 k>
-
w2395-
2394 r
2393 +
2392
— 2 T
&
Q. 550
=
¢})
’_548 A A A A A A A A A A A
contact: cody.dennett@inl.gov 0 5 10 15 20 25 30 35 40 45 50 55 60

Peak Dose [dpa]



- -
p— —

-~ ~

heating element

\ L

sample
\ in place

/
N
/
/
’ =9

e o < high temp.
Ny operation

thermocouple




	27059
	27059

